ABSTRACT: An adult mountain lion (Felis concolor) from the vicinity of Weldon, California (USA) was necropsied following euthanasia due to emaciation and proximity to semi-rural housing. There were spherules consistent with Coccidioides immitis within peritoneal surfaces with granulomatous inflammation and fungi consistent with C. immitis were cultured from abdominal fluid. This is the first reported case of coccidioidomycosis in a wild mountain lion.
Coccidioides immitis is a dimorphic fungus which inhabits the lower Sonoran life zone, prominently including Kern and Tulare counties in the San Joaquin Valley (California, USA) (Rippon, 1988) . While the fungus normally inhabits the soil, under proper conditions it produces and releases arthrospores (Rippon, 1988) . If these arthrospores are inhaled by a susceptible individual, infection and disease known as Valley Fever or coccidioidomycosis may result (Rippon, 1988) . Coccidioidomycosis can have a variety of clinical presentations which range from asymptomatic to the much less common extreme of disseminated disease with fungal organisms found in several organs (Rippon, 1988) . Factors which lead to dissemination of the infection are not entirely defined, but they are likely to include concurrent disease (Pappagianis, 1988) and genetically-based variation in cell-mediated immunity (Magee and Cox, 1996) . The life-stage occurring in tissues is the spherule within which there are endospores (Davis, 1981) . The type of immunologic response directed against the organism is largely related to the phase of C. immitis involved. In tissues, inhaled arthrospores incite a response which consists primarily of neutrophils with fewer macrophages and lymphocytes. If this initial response does not clear the infection, the organisms transform to spherules with an associated granulomatous response. The organism multiplies when individual spherules release endospores into the surrounding tissues and the endospores then mature into spherules. The released endospores prompt a polymorphonuclear cell response similar to that seen in the initial infection (Dungworth, 1993 , Rippon, 1988 . The organs most commonly involved in cases of disseminated disease in humans and dogs include the lung, lymph nodes, spleen, kidney and bone (Pappagianis, 1988 , Timoney et al., 1988 . Coccidioidomycosis has been diagnosed in a variety of non-domestic species including but not limited to several species of non-human primates, aardvark (Orycteropus afer), badger (Meles meles), cheetah (Acinonyx jubatus), coyote (Canis latrans), kit fox (Vulpes macrotis mutica), and tiger (Panthera tigris) (Pappagianis, 1988; Reed, 1985) . Most cases reported in non-domestic species have occurred in animals housed in zoological collections (Pappagianis, 1988) . This report describes a case of coccidioidomycosis in a freeranging mountain lion (Felis concolor).
In July 1997 an adult male mountain lion was submitted to the Tulare branch of the California Veterinary Diagnostic Laboratory System (Tulare, California). The animal had originally been seen sleeping under a tree in the yard of a private home in a semi-rural river valley (Kern County, California; 35Њ42ЈN, 118Њ19ЈW). The district office of the California Department of Fish and Game (Fresno, California) was called by private citizens due to concern for humans and pets in the area. When fish and game officers arrived they noted that the animal was reluctant to move even when approached to within a few feet by a truck. In addition the animal was markedly thin and weak. The animal rose only with marked coaxing and had rear limb instability. There had been recent cases of plague (Yersinia pestis) in coyotes in the area. Because the mountain lion was in poor condition and concerns that it might be infected with Y. pestis, it was shot in the thorax at close range with a shotgun. The carcass was taken to a fish hatchery where it was kept in a walk in refrigerated cooler overnight and then transported to the diagnostic lab the next day.
On post-mortem examination, the carcass weighed 37.2 kg, had a body length of 1.38 m, and was estimated to be 4-yrold based on body length, interdental measurements and tooth wear patterns (P. Swift, pers. comm.). The carcass was markedly thin with marked prominence of the scapulae, the spinous processes of the vertebrae, the pelvic tuberosities, and the femurs. There also was moderate dehydration as evidenced by moderately sunken eyes and diminished skin turgor.
There was no evident perirenal or epicardial adipose tissue and the bone marrow had serous atrophy of fat. The left kidney had a single approximately 3 cm long and 2 cm wide irregular area of chronic infarction characterized by a depressed cortical surface and a pale wedge shaped area on cut section with its base at the sunken cortical surface and its apex at the corticomedullary junction. The peritoneal cavity contained approximately 1 l of red/ brown cloudy fluid. The peritoneal surface of the diaphragm and the serosal surface of the stomach and spleen had a dull, slightly rough or fine granular appearance. There were numerous gun shot related injuries. The carcass had marked autolysis which was attributed to long periods of transportation at high ambient temperatures (approximately 38 C).
The marked autolysis of the carcass complicated the histological examination of the tissues but important findings included an irregular layer of granulomatous connective tissue on the peritoneal surface of the diaphragm and the serosal surface of the stomach and spleen within which there were scattered fungal spherules which were consistent with C. immitis (Fig. 1) . Small numbers of spherules also were noted within abdominal lymph nodes. The spherules were 20 to 50 m in diameter, had a thick, double-layered, PAS (Sheehan and Hrapchak, 1980) positive wall and often contained endospores which were 3 to 5 m in diameter (Fig.  2) . Bacterial culture of the peritoneal fluid on blood agar (Remel, Lenexa, Kansas, USA) resulted in the rapid growth of ir-regular cottony colonies with a dull surface which were considered consistent with C. immitis. Because the histologic appearance of the organisms described within tissues was considered definitive, and given the highly infectious nature of the fungal phase of C. immitis (Walsh et al., 1995) , and concerns over exposure and safety of laboratory personnel, the cultured fungi were not examined microscopically.
This report appears to be the first case of coccidioidomycosis in a free-ranging mountain lion. The overall poor condition of the animal as indicated by the emaciated state is consistent with a chronic disease course. In humans, underlying or cooccurring diseases and conditions, such as HIV infection, diabetes and pregnancy may promote the dissemination of the fungus (Pappagianis, 1988) . In this case there was no indication of an underlying or associated disease but the condition of the carcass and the tissues would have made all but the most severe disease process difficult to diagnose. Fortunately, the fungal spherules noted within the tissues were still intact and were characteristic and diagnostic and the fungi grown from the peritoneal fluid also were consistent with Coccidioides immitis. Although there is a very high prevalence of infection with C. immitis in wild rodents in endemic areas, predation on these animals is not a typical route of infection (Rippon, 1988) . Therefore, the route of initial infection of the mountain lion in this report was almost certainly by inhalation of arthrospores. The tissue spherules are generally considered to be of minimal infectivity due to the low likelihood of aerosolization and inhalation of the spherules. Therefore, working with an infected animal is not considered to pose a significant zoonotic threat, this is provided the animal has not been dead long enough to allow the spherules to grow mycelia and arthrospores to form. Under laboratory conditions, this process takes 3 to 4 days from spherule stage to the formation of a typical mold (Davis, 1981) .
